Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 07-1 17232 

(43)Date of publication of application : 09.05.1995 



(SDlntCL B41J 2/175 



(21) Application number : 05-267463 (71)Applicant : CANON INC 

(22) Date of filing : 26.1 0.1 993 (72)Inventor : OKAZAKI TAKESHI 

KASHINO TOSHIO 
TAJIMA HIRONORI 



(54) INK JET RECORDING HEAD 

(57)Abstract: 

PURPOSE: To prevent nondischarge and drops of ink and to ensure high 
quality recording without involving density irregularities by holding bubbles 
generated in a head in a properly-dispersed state in a common liquid 



chamber. 

CONSTITUTION: In an ink jet recording head 100 where ink is supplied to a 
passage 3 through a common liquid chamber 4 from an ink supply port 5, 
ink is guided from the ink supply port 5 to the common liquid chamber 4 by 
multiple channels 6A 6B. 
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NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet recording head characterized by said ink being led to a conraion liquid room by two or more 
passage from said ink feed hopper in the ink jet recording head which has two or more ink deliveries and liquid routes, 
and by which ink is supplied to this liquid route through a common liquid room from an ink feed hopper. 
[Claim 2] It is the ink jet recording head according to claim 1 characterized by at least one differing in other passage and 
cross-sectional area among said two or more passage. 

[Claim 3] The ink jet recording head according to claim 1 or 2 characterized by forming the crevice where the air 
bubbles in said ink can pile up in the wall surface of near as for which said passage of said common liquid room carries 
out opening. 

[Claim 4] It is an ink jet recording head given in claim 1 characterized by being less than [ hundreds times thru/or it of 
the cross section of said liquid route ] except the passage where said cross section is the largest among said two or more 
passage thru/or one term of 3 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial AppHcation] Especially this invention has two or more ink deliveries and liquid routes for carrying out the 
regurgitation of the ink about an ink jet recording head, and relates to the ink jet recording head equipped with the ink 
feed hopper for supplying ink to the common liquid room which is open for free passage to these liquid routes. 
[0002] 

[Description of the Prior Art] Conventionally, according to a record signal, ink is breathed out from an ink delivery, and 
record is performed on a recorded material, and it consists of this kind of Inkjet recording heads so that ink may take for 
breathing out and a common liquid room may be supplemented with ink through an ink feed hopper from an ink tank. 
By the way, originally, only one is prepared, but moreover, the ink passage and the ink feed hopper of the ink passage 
from an ink feed hopper to a common liquid room are also large to winds, such as 2000 times of the cross section of an 
ink delivery or a liquid route thru/or 3000 times, in order to make it the fluid resistance at the time of ink supply not 
become not much large, the number of such ink feed hoppers is one to a common liquid room, and they were formed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, since it is moreover formed sufficiently 
greatly as compared with the liquid route etc., when the aggregate of the large air bubbles in a common liquid room is 
made, it is easy for the number of the ink feed hopper and ink passage to be one, and to generate ink omission and the 
non-regurgitation according to generating of such the cellular aggregate in the conventional ink jet recording head. That 
is, in a common liquid room, it is easy to produce the large aggregate of air bubbles with the detailed air bubbles 
(printing bubble) generated in ink at the time of record, or the air bubbles (neglect bubble) generated in ink for long 
duration un-using it. If this becomes large too much, even if suction actuation will be performed through the ink 
delivery at the time of recovery action, it stops and drawing in and going out. Moreover, if suction by recovery action is 
performed by ink omission in the condition that there is no ink into a liquid route almost, it will be in the condition that 
air bubbles hardly exist in the common liquid interior of a room, and will become the cause of concentration unevenness 
generating by the cross talk for the oscillatory wave transmitted to a record working common liquid room. 
[0004] The purpose of this invention is to offer the Inkjet recording head high-definition record is guaranteed to be so 
that neither the ink non-regurgitation nor ink omission may be produced by making it make it pile up in the condition of 
having made it distributing suitably, all over a common liquid room, without growing greatly the air bubbles generated 
in ink paying attention to such a conventional problem, in order to aim at the solution. 
[0005] 

[Means for Solving the Problem] In order to attain this purpose, this invention has two or more ink deliveries and liquid 
routes, and is characterized by said ink being led to a conmion liquid room by two or more passage from said ink feed 
hopper in the Inkjet recording head by which ink is supplied to this liquid route through a conmion liquid room from an 
ink feed hopper. 
[0006] 

[Function] According to this invention, since ink was made to be led by two or more passage from the ink feed hopper 
to the common liquid room, it prevents it being supplied in the form where ink is distributed by the conmion liquid 
room, and the air bubbles which float in ink by flow of the ink of the common liquid interior of a room produced as a 
result being subdivided, and becoming the non-regurgitation and ink omission. Moreover, by forming the crevice where 
air bubbles tend to pile up in the wall surface of the common liquid room as for which each passage carries out opening, 
air bubbles can be brought together in this part, it can be made to be able to pile up in it, and an oscillatory wave can be 
controlled in the form of a buffer. It contributes to the dissolution of the conventional inconvenient problem with supply 
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of stable ink by stopping the passage of the smaller one of it by hundreds times the liquid route cross section at most 

further again, while changing the cross section of two or more passage. 

[0007] 

[Example] Below, based on a drawing, the example of this invention is explained in detail and concretely. 
[0008] Drawing J and dra win g 2 are the explanatory views showing the 1st example of this invention, the appearance 
perspective view of the ink jet recording head 100 according [ drawing 1 ] to this invention and drawing 2 are the 
decomposition perspective views showing the configuration of the ink discharge part 2000 of said recording head 100, 
and, for a wiring substrate and 2300, as for a pressure spring and 2600, a base plate and 2500 are [ 2200 / an electrode 
holder and 2700 ] filters. 

[0009] Drawing.3 and drawing^ are the explanatory views which explain the ink supply way of this invention to a 
detail, and the appearance perspective view of the top plate with which drawing^ has an ink supply way, and dr aw ing 4 
are the core sectional views of this top plate. 

[0010] In these drawings, it is a top plate with the ink supply way according [ 1 ] to this invention, the ink delivery 
where 2 was drilled in the ink regurgitation side 1 A, and tiie liquid route where 3 leads ink to an ink delivery from the 
common liquid room 4, and is prepared in each liquid route 3, the component (heater board 2100), for example, the 
electric thermal-conversion object, for generating the energy which carries out the regurgitation of the ink. An ink feed 
hopper for 5 to supply ink to the common liquid room 4 from the ink tank section 1000, and 6 A and 6B are ink passage 
which leads supply ink to the common liquid room 4 from the ink feed hopper 5. In addition, the main ink passage to 
which ink passage 6A connects directly the ink feed hopper 5 and the common liquid room 4, and 6B are two or more 
subink passage formed in the form distributed from the middle of main ink passage 6A to a radial towards the formation 
direction side of an ink delivery train, and the ink delivery 2 side. 

[001 1 ] In addition, the diameter and the cross section of main ink passage 6 A are greatly formed here compared with it 
of subink passage 6B. Moreover, in order to make easy to lead to******7theair bubbles which provide ******7in 
head lining of the common liquid room 4 as a crevice for making air bubbles pile up near the opening of main ink 
passage 6A and subink passage 6B as shown in drawing_4 , and were generated in the ink in a liquid route 3 or the 
common liquid room 4, the wall 8 of the common liquid room 4 which stands in a row in a liquid route 3 is made to 
have inclined towards ****** 7. The air bubbles which carried out 9 A in this way, and were caught by ****** 7, and 
9B are the other air bubbles which float the inside of the common liquid room 4, and such suspension air-bubbles 9B 
can be discharged through a liquid route 3 and the ink delivery 2 at the time of suction recovery action. 
[0012] That is, although such suspension air-bubbles 9B is almost subdivided by flow of the ink supplied to the 
common liquid room 4 through two or more passage and it is caught by ****** 7, what still remains all over the 
common liquid room 4 is discharged by the suction recovery action generally performed with a power up or a 
predetermined time interval, and does not grow to the large air bubbles like [ it becomes ink omission ]. Moreover, since 
opening is carried out out of ink passage 6A in the form which ink passage 6B distributed on the head lining of the 
common liquid room 4, it will act in the form where the negative pressure applied to ink at the time of suction is also 
distributed, and the air bubbles which said that no air bubbles will be discharged and were caught by******7 remain 
irrespective of suction actuation. 

[0013] While ink is uniformly supplied to the common liquid room 4 by the ink passage 6 A and 6B arranged in the 
distributed form further again, a flow of the ink in the common liquid room 4 becomes active, it generates 
conventionally at a common liquid room at the time of the drive of a recording head, generating of the oscillatory wave 
which was a victory is controlled, and it can prevent that concentration unevenness arises. 

[0014] Drawing. 5 shows the 2nd example of this invention. This example is that in which space formed as ****** the 
tooth-form slot 10 to which the direction of a right angle is parallel at ttie inclination wall 8 by the configuration shown 
in drawing .4 as the 1st example, can catch some air bubbles which are going to be attracted by these tooth-form 
******** 10 in the direction of arrow-head A at the time of suction recovery action, and can make it pile up. In 
addition, if in charge of shaping of such a recording head 100, metal mold (un-illustrating) is divided into 3 thru/or four 
pieces in the vertical direction in this drawing, and it was made to carry out mold omission separately in the upper and 
lower sides or the direction of slant. Thus, while making some air bubbles pile up in tooth-form ******** 10 like the 
1 St example also in the constituted recording head 1 00, suction discharge of the next air bubbles could be carried out at 
the time of suction recovery, and record of high definition without concentration unevenness was acquired. 
[0015] Drawing 6 shows the 3rd example of this invention. In addition, drawing 6 looks at and shows the recording 
head 100 by the same this example that basic form voice showed drawing 3 from the ink regurgitation side 1 A side. The 
place by which it is characterized [ of this example ] carries out opening of the subink passage 6B to that head lining 
made to incline smoothly at the same time it changes to both wings from the center section where head lining of the 
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common liquid room 4 is prepared in the ink feed hopper 5 and main ink passage 6A and gives inclination aslant , and it 
is in the point which distributed ****** 7 into this inclination part further . 

[0016] Moreover, drawing 7 shows the 4th example of this invention, this example is that which subink passage 6B is 
brought [ that ] near by the pan of the common liquid room 4 near the both wings, and was made to carry out opening to 
it to the 3rd example, and although ****** is not prepared in this drawing, it cannot be overemphasized that it can learn 
from draw ing 6 and ****** can be distributed on the head lining of the common liquid room 4. 
[0017] In addition, although it was in the example described above about the case where each prepares two subink 
passage of details out of the main ink passage of eye **, the number of these ink passage may be what kind of 
combination, as long as it is chosen within limits which it is not restricted to a total of three, and the cross section of 
each of that passage does not become large too much, either, and are mentioned mostly later. However, although the 
record result without concentration unevenness was obtained when the number of passage was made into a total of 3 
thru/or 6, as for such passage, being distributed as equally as possible is desirable. 

[0018] Furthermore, this invention person etc. recorded using the Inkjet recording head constituted from combination 
which shows the number and each passage cross-sectional area (diameter at the time of perfect circle conversion (mm)) 
of ink passage in the following table 1 . 
[0019] 





8S8S<D8fe (*) 


nnwinmmm (mm) 


A 


3 


1.2 


0.8 


0.4 








B 


4 


1.0 


O.S 


0.6 


0.5 






C 


5 


0.9 


O.S 


0.7 


0.6 


0.5 




D 


6 


1.5 


1.2 


I.O 


0.9 


0.8 


0.7 



[0020] Consequently, although the record concentration unevenness can be controlled as compared with the former also 
in [ whose ] the configuration by which combination was acquired, the sequence in which the concentration unevenness 
was not conspicuous especially was C>D>B>A. 
[0021] 

[Effect of the Invention] In the ink jet recording head which has two or more ink deliveries and liquid routes and by 
which ink is supplied to this liquid route through a common liquid room from an ink feed hopper according to this 
invention as explained above Since said ink was made to be led by two or more passage from said ink feed hopper to the 
common liquid room While being able to prevent controlling until now being able to limit difficult magnitude and 
amount of air bubbles of the common liquid interior of a room to the suitable range!, and air bubbles becoming large too 
much, and generating the non-regurgitation and ink omission Cross talk generating for the oscillatory wave by there 
being no air bubbles can be controlled, and very little stable record of concentration xmevenness came to be acquired. 
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DRAWINGS 




[Dr awing 2] 
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[ Drawi ng 4] 




[DrawingSJ 
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